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U.  S.  BOARD  ON  GEOGRAPHIC  NAMES  TRANSLITERATION  SYSTEM 

Block  Italic  Transliteration  Block  Italic  Transliteration 
Aa  A • A,  a P p P p R,  r 

B 6 B 6 B,  b Cc  C e S,  s 

Bs  B • V,  v Tt  T m T,  t 

r r r $ g,  g yy  y y u,  u 

AA  B 9 D,  d 0 <|>  ♦ 0 F,  f 

E e E 4 Ye,  ye;  E,  e*  X x X x Kh,  kh 

W m At  ate  Zh,  zh  U u U H Ts,  ts 

3a  3 » Z,  z 4hVv  Ch,  ch 

Mm  My  I,  1 Hi  uj  W m Sh,  sh 

Mm  B a Y . v Hlmtfw  Shch,  shch 


*ye  initially,  after  vowels,  and  after  b,  b;  e elsewhere. 
When  written  as  g in  Russian,  transliterate  as  ye  or  e. 
The  use  of  diacritical  marks  is  preferred,  but  such  marks 
may  be  omitted  when  expediency  dictates. 


GREEK  ALPHABET 


Alpha  A a « 

Beta  B 8 

Gamma  T y 

Delta  A 6 

Epsilon  E e « 

Zeta  Z c 

Eta  H n 

Theta  G 6 ♦ 

Iota  I i 

Kappa  K H k » 

Lambda  A X 


Omicron  0 o 


Rho  P p f 

Sigma  l o * 

Tau  T x 

Upsilon  T u 

Phi  * 9 4> 

Chi  X x 

Psi  Y 
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RUSSIAN  AND  ENGLISH  TRIGONOHETRIC  FUNCTIONS 
Russian  English 


sin 

cos 

tg 

ctg 

sec 

cosec 

sh 

ch 

th 

cth 

sch 

csch 


English 

sin 

cos 

tan 

cot 

sec 

CSC 

sinh 

cosh 

tanh 

coth 

sech 

csch 


arc 

sin 

sin-'*' 

-1 

arc 

cos 

cos 

-1 

arc 

tg 

tan 

arc 

ctg 

cot--1 

-1 

arc 

sec 

sec 

-1 

arc 

cosec 

CSC 

arc 

sh 

sinh-1 

•i 

arc 

ch 

cosh- 

-1 

arc 

th 

tanh 

arc 

cth 

coth- 
. -l 

arc 

s^h 

sech 

-1 

arc 

csch 

csch 

rot 

curl 

lg 

log 
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fag*  308. 

The  processes  of  the  inertia  and  inertia- free  capture  of  the  drops  f 
eater  aerosol  by  the  collector/receptacles  of  varions  foras  have 
4 vital  iaportance  in  the  theoretical  exaaiaatioa  of  natural  processes 
in  clouds  and  fog. 

The  ideas  of  effect  by  different  reagents  cn  clouds  and  fog  lean 
not  only  on  condensation*  but  also  on  the  coagulating  aechanisa  of 
the  reaction  of  enter  aerosol  with  the  particles  of  hygroscopic  and 

T hydrophilic  reagent. 


■e  have  carried  out  the  aeaber  of  experieeats  is  the  reaction  of 
uater  aerosol  with  obstructions  - the  coll ect or/receptacles  of 
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different  geceetric  fore,  nanely: 

1.  Flat /plane  obstructions  (aodel  of  snow  crystals)  are  disks, 
rectangular  plates,  fila/stxip#  sir-ray  asterisks. 


2.  Fiberlike  obstructions. 


3.  Grains  of  the  grinding  of  bentonite. 


Is  the  basis  of  investigation  placed  the  deterninatipn  of  the 
coefficient  of  the  capture  of  the  obstructions,  introduced  into  the 
floe  of  the  coarsely  dispersed  water  aerosol  (diaaeter  of  drops  5-28 
pa)  of  the  assigned  liguid-vater  content  and  rate. 


1.  Precipitation  of  water  aerosol  for  flat/plane  obstructions. 


As  the  fiser  of  the  drops,  deposited  to  flat/plaae  particles, 

(I  serves  the  plotted  on  then  layer  of  gelatin.  The  deposited  during 
obstruction  drops  leave  the  replicas,  sise/diaensioa  and  aunber  of 
which  they  sere  deteraiaed  seder  the  nicroscope.  The  coefficient  of 
capture  is  calculated  as  ratio  of  the  uass  of  the  deposited  during 
. obstruction  aerosol  to  the  boss  of  the  aesosol,  which  leaks  is  with 


The  developed  by  us  procedure  of  study  lakes  it  possible  to 
pr«s«Bt  the  flow  of  polydisperse  aerosol  as  totality  of  uoaodisperse 
flees  eitk  coipletely  deter lined  liquid-eater  content.  Procedure 
■ekes  it  possible  to  experimentally  define  the  coefficients  of  the 
capture  both  entire  barrier  as  a whole  and  any  local  currents  during 
t obstruction,  the  so-called  local  coefficient  of  capture  [•]. 


It  should  be  noted  that  the  neasureaeats  were  conducted  in  the 

region  between  the  viscous  and  potential  flow  (Be  * 50-300),  which 
was  caused  by  the  solution  cf  the  probleis  of  applied  character. 


In  the  region  of  flows  indicated  the  coefficient  of  the  capture 
of  the  obstructions  of  flat/plane  foris  theoretically  cannot  be 
calculated  in  view  of  the  absence  of  data  on  velocity  field. 


is  a result  of  investigations  £2]  are  obtained  the  local  and 
full/total/conplete  coefficients  of  capture  for  disks  (with  Beynolds 
nunber  50-300) , for  a f i In/ strip  ar.d  a pl*te  (Be  * 120)  asd  for  a 
six-ray  asterisk  (Be  * 220). 
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Were  establish/installed  the  dtpcndiicts  •!  tN  toot! 
coefficients  of  ca  p tare  oa  relative  coordinate#  (MJ&)  fpr  all  foi 


of  flat/plane  o bat r act  ion a with  St okas*  neabers. 


Figaro  t shows  charactaristic  carfu  «t— /(A JK)  for  disks 

with  leynolds  noabar  Stokas*  50-300  as<?  so  a a aoahwra.  St  shoaid  bo 
aotod  that  with  Stokos*  acabors  K 4 0.255  tho  coefficiont  of  captaro 
sharply  grow/risos  to  tho  edge  of  barrier.  of  propyastwiya.  With  R > 
0. 260,  tho  difforoaco  ia  «t  ia  cantor  and  at  the  edge  of 


colloctor/racoptacla  doer eases.  lad  finally,  with  certain  K,  naaod  as 
R»,  tho  coefficient  of  captoro  tarns  oat  to  bo  constant  daring  all 
abstract ion. 


Page  310. 


The  analogous  character  of  the  dependence  of  the  local 
coefficients  of  capture  on  the  coordinates  of  local  point  was 
obtained  for  all  bj  us  flat/plane  obstructions  being  investigated. 


It  is  establish/instailed  that  the  value  of  the  naxiaua  nunber 
Ke  depends  on  Be,  strea alined  obstruction  and  its  fora.  Figure  2 
| depicts  dependence  lt0  * f (fie).  With  an  iacrease  Belt,  it  decreases. 


For  the  various  foras  of  collector/receptacle  K0  it  has  the 
following  values: 


1 

1 

< 3 
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Fig.  1.  Change  in  the  local  coefficient  of  capture  along  disk  with 
| Stokes*  nuabers:  0.130  (a);  0.200  (b) ; 0*000  (c) ; 0.600  fd).  1)  Be* 
280,  2)  Be  * 220,  3)  Be  = 73. 
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Key:  (f).  Fora.  (2).  Asterisk.  (3).  Disk.  (4).  Plate.  (5)* 


.Vila/strip 


The  coefficient  of  the  capture  of  disks#  which  corresponds  to 
Stokes*  aaxians  nnnber  K0,  is  2.0-3.5o/o,  star-shaped  disks  - 20o/o 


obtained  by  ns  data  on  the  local  coefficients  pf  the 
capture  of  disks#  plates#  filn/strip  and  asterisks  in  the 


Thus, 


intersediate  region  of  flow  will  show  that  the  precipitation  of  water 
aerosol  for  flat/plane  obstructions  can  be  divided  into  two  types: 


I type  of  precipitation  - the  local  coefficient  of  capture 
depends  on  the  coordinates  of  local  point  and  depends  substantially 


1 
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oa  fora  (Fig.  3a) ; 


PAGE  f 


II  type  of  precipitatioo  is  a local  coefficient  of  capture  for 
Stokes*  nuabers,  the  equal  cr  large  K0#  is  constant  during  all 
obstruction  and  dependence  on  fora  is  unessential  (Pig.  3b). 

The  constancy  of  the  coefficient  of  capture  by  obstructions  «e 
* consider  as  proof  of  the  fact  that  the  distorticn  of  flow  as  a result 
of  the  flow  about  the  obstructions  does  not  change  the  concentration 
of  the  flying  with  particle  flux  of  the  water  aerosol.  In  this  sense 
Stokes'  aaxiaua  nuaber  in  the  interaediate  nuaber  doaain  of  Beynolds 
«e  identify  with  Stokes*  critical  nuaber  for  a potential  flow 
(obtained  by  the  theoretical  calculations) . 
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Pig-  2.  Dependence  K0  local  on  Beynolds  nunber  (disk) 


The  dependence  of  the  coefficient  of  capture  on  the  coordinates 
of  local  point  for  the  first  type  of  precipitation,  possibly, 
indicates  an  increase  in  the  concentration  of  saaller  particles  of 
the  edge  of  the  streaalined  obstruction  during  the  distortion  of 
flov,  and  also  to  the  fact  that  ve  here  observe  the  noninertia 
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By  as  experimentally  ha^e  been  established  the  dependences  of 
the  fell/total/coaplete  coefficients  of  capture  on  the  nuaber  of 


Stokes  and  Reynolds  nuaber.  It  is  establish/installed  that  the 
fall/total/coaplete  coefficient  of  capture  increases  with  an  increase 


of  the  nuaber  of  stokes  and  Reynolds  nuaber,  it  depends  on  fora  (Pig 
4).  Disk  his  a coefficient  cf  capture  larger  than  plate  and 


fila/strip 


The  analogous  character  of  curves  is  obtained  for  the 


full/total/coaplete  coefficients  of  capture  by  obstructions  in  the 


fora  of  asterisks. 


The  studies  of  the  precipitation  of  eater  aerosol  for  flat/plane 
collector/receptacles  in  the  interaediate  region  of  flow  showed  that 
for  all  studied  forws  occurs  the  precipitation  cf  drops  with  the 
nuaber  of  stokes,  considerably  saaller  than  the  critical  aaaber  even 
for  a potential  flow. 


It  was  establish/installed  that  the  capture  of 


collector/receptacle-asterisks  considerably  exceeds  the  capture  of 
the  flat/plane  obstructions  of  other  foras. 


igmmammm 
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• • t (K)  foe  disks  sith  •sysolda  s«sksc:  1)  266,  2|  1 
73{  b»  dsyssdsscs  «•((!}  sith  Is  - 12©  for  disk  (1) 
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''  Oad*r  oar  conditions  the  star-shaped  obstructions  prpvide  the 

capture  of  the  saalleftt  drops,  aeaely:  asterisk  is  drop*  • pm 
(disaster)  , disk  fros  A.  - drop  16  aia,  disk  free  J,«S,  - 
.‘I  drop  12  pa. 

one  of  the  essential  efficiency  factors  is  a snail  aass  of 
I collector/receptacle  re latino  to  the  naas  of  the  assenbled  on  it 
liquid.  Consequently,  interesting  is  the  investigation  of  the 

collector/receptacles  of  various  forns,  which  possess  large  specific 
surface  area. 

one  of  the  sets  of  experiaeats  is  related  to  research  on  the 
I reaction  of  fine/thin  disk-shaped  files  with  the  flow  of  eater 

aerosol.  Files  by  radius  0.25*10”*,  0.37*10”*,  0.50*10“*,  0.65*10”*  a 
with  thickness  froa  1 to  30  pa  note  are  prepared  froa  Black  Sea 
; agaroid  and  possess  hydrophilic  behavior  and  bygroscopicit y.  They  are 
suspended  on  three  fiae/thin  caprone  filaaents  in  the  vertical 
current  of  water  aerosol  and  are  aaintaiaed  by  flow  in  suspended 
K state  so  that  filaaents  were  stretched.  Pith  an  increase  is  the  aass 
of  fils  is  increased  the  speed  of  the  aaiataiaed  flow,  is  value  of 
which  it  was  possible  to  judge  the  aass  of  file  with  soisture. 
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Pig-  6-  Dependence  of  the  slze/dinensicns  of  the  drops,  obtained  on 
tha  being  displaced  files,  on  the  thickness  of  filas  for  their 
folloving  size/diaensions:  0.25*10"*n  (1)  ; 0.37*10“*  a (2)  ; 0.50*10'* 


In  the  initial  stage  of  an  increase  in  the  filas  occars  the 
bloating  their*  and  then  accnanlation  of  the  being  precipitated  oet 
vater  on  surface.  «ith  thickness  nore  than  25  pa  of  filn  they  are  not 
strained  and  are  not  displaced*  but  if  the  thickness  of  files  less 
than  9 pa,  is  observed  the  turning  of  filas  aad  the  foraation  of 
drops.  In  the  interaediate  region  of  thicknessea  is  observed  the 
i incoaplete  turning  of  filas. 


Op on  reaching  of  certain  aass  of  the  untainted  files  occars  the 


dropping  of  drops  froa  then,  after  ahich  the  process  of  the 
precipitation  of  vater  aerosol  to  files  begins  first.  The  dependence 
of  the  sise/diaensions  of  the  eipendablc  drops  on  the  sise/diaensioas 
of  filns  the  is  folloviag: 
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MOB  # 


| It  is  evident  tint  for  the  dif forest  radii  of  tin  files,  thick 

exceed  0.37*  10 *"»  n,  the  expendable  drops  in  the  range  of  experisestal 
•ctor  **•  identical  and  onlj  for  the  saallest  six e/di sens! on  of  fils 
the  expendable  drops  considerably  less.  Hygroscopic  addition  the  fils 
plays  the  role  only  in  the  isitial  stage  of  an  increase  in  the 
nntvisted  files,  sobsegnently  occurs  the  eashout  of  salt  roa  the 
J surface  of  fila. 

The  dependence  of  the  size/dinensions  cf  the  drops,  vhich  are 
obtained  on  the  being  displaced  filas,  on  the  thickness  of  filas  is 
given  in  Fig.  6.  Fron  the  figure  one  can  see  that  vith  an  increase  in 
-he  geonetric  dinensions  of  filas  is  increased  the  size/diaensioa  of 
I the  generating  on  then  drops.  Bith  the  turning  of  the  filas,  vhich 

have  hygroscopic  salts,  are  forned  the  drops  whose  increase 
subsequently  occurs  according  to  the  laws  cf  an  increase  in  the 
! 5 hygroscopic  drops. 


In  such  a aaaaer  both  the  being  displaced  and  untwisted  polyaer 
J files  they  can  be  used  for  foraation  in  the  natural  aerospl  of  large 
drops.'  Moreover  during  the  utilisation  of  the  beiag  displaced  filas 
the  nuaber  of  drops  is  equal  to  the  nuaber  of  files.  The  aatvisted 
filas  in  the  presence  of  the  corresponding  opflovs  can  repeatedly 
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fora  large  drops. 


fl 


2.  Preclpitatioa  of  aerosol  for  fine/thin  filaaents. 

Is  is  known  froa  literature  sources,  the  greatest  coeff iciest  of 
R capture  have  the  obstructioa s,  significant  diaeasioa  of  afcich  is  less 
than  the  diaaeter  of  the  leaking-in  drops..  So,  for  cylinders  it  is 
known  that  the  coefficient  of  capture  a * 1 ♦ r/B,  where  r is  a 
< radius  of  drops,  8 - the  radius  of  cylinder  [3]. 

Since  with  precipitation  and  aerging/ccalescence  of  drops  on 
fi  cylinders  (filaaents)  appears  the  constantly  changing  in  tiae 
configuration  froa  the  drops  of  different  value,  in  consequence  of 
which  is  changed  the  aerodynaaic  field  of  the  flow  about  the  systea, 

' it  is  of  interest  to  study  the  laws  governing  the  precipitation  of 
water  aerosol  for  fiae/thia  filaaeata  [4,  S]« 

fl  is  a result  of  the  fact  that  the  filaaents  with  incidence/drop 

through  aerosol  cloud  can  accept  different  orientations,  necessary  to 
study  the  lavs  governing  precipitation,  aergiag/coalesceace  and 
runoff  of  drops  froa  filaaents  in  different  positions,  la  particular 
with  their  horisontal  and  vertical  arraageaeat. 
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Since  to  aerging/coalescence  and  runoff  of  drops  froa  filaaenta  can 
bate  an  effect  the  cheaical  nature  of  their  surface,  for 
investigation  were  taken  filaaenta  vith  hydrophobic  aad  hydrophilic 
surfaces. 


Investigations  are  conducted  by  flov  wet bod.  Filaaent  on  special 
holder  is  inserted  into  the  flow  of  aerosol  with  the  following 
para  net  era:  the  speed  of  flow  0.5  a/s,  liquid-water  contest  1.5  g/a», 
the  disaster  of  the  leaking-in  dropa  of  virtually  aonodisperse 
aerosol  8 pa.  Conducts  aicrocineaatography  of  the  process  of 
f!  precipitation  vith  speeds  (16,  26,  48  fraae/ss.  For  investigation  are 
applied  the  filaaenta  froa  Flesiglas  1,  3 and  thickness  6 pa.  is 
hydrophobic  filaaenta  were  applied  the  filaaeats  uithont  surface 
treataent,  since  the  Flesiglas  is  the  fcadly/poc rly  hydrophilic 

aster* al.  is  hydrophilic  are  applied  the  sane  filaaeats,  but  with 
surface  treataent  OP-7. 


The  capture  efficiency  of  filaaeats  is  calculated  froa  the 


foraula 
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the  free  froa  4 raps  sect  ions  of  filnnont  (b).  L is  lmgtk  of  filssont 
in  aeguence,  »«-  tbs  total  length  of  ths  frsa  froa  drops  sections 


of  filaaent,  1 - paro/clsan  filansnt,  2 - filansnt  with  sarfacs 


The  investigat ions  will  show  following 


1.  The  capture  efficiency  of  filaaent  has  the  greatest  waloe  at 
I the  first  torgue/nonent  of  the  process  cf  precipitation,  then  its 
value  decreases  in  the  coarse  of  tise  (Fig.  7a) • So,  for  a filaaent  1 


2.  Capture  efficiency  depends  on  the  thickness  of  filaaent  in 
the  initial  stage  of  the  process  of  precipitation,  and  then  it  is 
ri  deterained  by  the  degree  of  the  filling  of  filansnt  with  drops  and 
falls  with  the  decrease  of  the  free  length  of  filansnt  (Fig.  7b). 


3.  Daring  the  precipitation  of  drops  for  hydrophobic  filaaent 
they  wirtnally  do  not  change  their  fora,  during  precipitation  for  the 
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hydrophilic  (hydrophilic)  filanent  of  drop  they  acquire 

f!  apia die- shaped  fora  and  their  nergiag/ccalesceace  duriag  filaaeat  it 
is  facilitated,  to  what  contributes,  evidently,  foraation  between  the 
drops  of  water  cross  connection, 

4.  The  cheaical  nature  of  the  surface  of  filaaeat  (hydrophobic, 
hydrophilic)  in  effect  does  not  affect  the  capture  efficiency  of 

| horizontal  filaaents. 

5.  During  the  precipitation  of  drops  frou  flow  for  vertical 
hydrophilic  filaaents  is  observed  the  intense  action  of  drops  under 
the  action/effect  of  the  force,  their  nerging/coalescence  and  runoff 
froa  filaaent,  which  contributes  to  the  cleansing  of  filaaeat  froa 

I drops  aad  to  an  increase  effectiveness  of  capture  on  the  average  2 
tines. 

6.  The  diaaeter  of  the  drops,  which  flow  froa  vertical 
hydrophobic  filaaents,  is  100  pa  and  acre*  whereas  the  diaaeter  of 
the  drops,  which  flow  froa  vertical  hydrophilic  filaaents*  on  the 

♦ 

I order  of  7 0-80  pa.  t 


3,  Beaction  of  water  aerosol  with  the  grains  of  the  grinding  of 
bentonite. 


ihjritiiYl 


iil 


DOC  » 77105600 


PAGE 


For  resetcch  on  the  reaction  of  water  aerosol  with  the 
hydrophilic  and  hygroscopic  substance,  which  consists  of  particles  of 
the  iqcorrect  geonetric  torn,  was  used  the  grinding  of  bentonite  of 
Okrainian  deposits. 

I Of  11  specinen/sanples  of  bentonite  of  Gorbskiy,  Kurtsovskiy, 

Dashukovskiy  and  Pyzhewskiy  deposits  were  selected  the 
specinen/sanples,  the  nost  actiwe  in  relation  adsorption  of  water 
vapors  nade  of  air-stean  nixture  and  possessing  the  naxinnn  electric 
particle  charge. 

^ Adsorption  of  water  vapors  on  bentonite  is  conducted  under 

dynanic  conditions  froa  air  flow,  is  deterained  the  curve  of  kinetics 
and  the  value  of  aaxiaua  adsorption. 

The  particle  distribution  of  the  bentonitic  powders  according  to 
charges  is  studied  by  the  aethod  of  the  deviation  of  the  trajectory 
" of  the  freely  falling/incident  nonodisperse  particles  in  aniforn 
electric  field.  All  ponders  are  characterised  by  the  asynaetric 
distribution  function  with  the  preponderance  of  the  negatively 
!}  charged  particles. 
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f Are  investigated  natural  bentonite  and  the  speciaen/saaples, 

which  subjected  to  heat  and  cheaical  (acid,  alkaline,  salt) 
treataent. 

Page  317. 

* It  was  explained  that  the  optiaua  adsorptive  properties  and  the 
waxiaua  portion/fraction  of  charged  particles  with  the  charges  of 
both  signs  possesses  the  Kurtsovskiy  bentonite,  thoroughly  heated  at 
teaperature  of  200 °C. 

The  reaction  of  the  bentonitic  powder,  which  has  the  aaxiaua  of 
ft  the  particle-size  distribution  function  10-15  pa  in  diaaeter,  with 
condensation  fog  is  studied  in  the  chaaber  of  fog  of  GGO  [ (TO  - 
Rain  Geophysical  observatory]  with  respect  to  a change  in  the  optical 
transnission  of  fog,  which  is  record/written  on  recorder  tape  EPP-09. 
The  powder  of  bentonite  (60  g)  is  sputtered  with  the  aid  of  the 
pulverizing  device  in  the  upper  part  of  the  chaaber  during  10 
t winutes.  To  two  working  experiaents  is  conducted  one  control.  For  a 
coaparison  with  bentonite  in  the  chaaber  test/uadergo  the  powders  of 
ceaent  and  hydrophobic  calcina  stearate.  The  estiaatioas  of  the 
kinetics  of  scattering  fog  under  the  influence  tv  reagents  it  is 
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reveal/detected  by  the  statistical  interpretation  of  the  large  nuaber 


of  experinents.  Bach  working  experinent  is  cospared  with  adjacent 
control. 


The  seeding  of  reagent  begins  in  all  experiaents  upon  reaching 
by  the  foraed  fog  of  the  certain  degree  of  transparency,  through  5—7 
Binotes  after  fog  fornation.  Tine  of  observation  for  the  scattering 
carve  of  fog  is  35-40  ninates. 


Typical  scattering  carve  of  fog  daring  continaous  trace  for  the 
working  and  control  of  experiaents,  transferred  to  one  curve/graph. 


take  the  fora, 


Fig.  t.  Typical  scattering  carve  of  fog.  a}  change  la  tine  of  the 
transparency  of  fog  at  its  scattering,  b)  a change  la  mine 
in  tiae  daring  scattering  fog;  1 - control  experiaent,  2 • working 
ex peri neat.  Arrow/ pointer  showed  the  beginning  of  tbo  introdootion 
reagent. 
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